Objective: The aim of the study was to assess the prevalence and patterns of dyslipidemia in Saudi patients with angiographically documented coronary artery disease (CAD). Materials and Methods: This is a cross-sectional, hospital-based study, which was conducted on all Saudi patients who underwent coronary angiography under the author's personal care and were found to have > 50% coronary stenosis. Fasting lipid profile was measured in all patients during the admission for the coronary angiography. Results: Two hundred and ninety-five patients were included in the study. The mean age (±Standard deviation) was 55.1 ± 11, ranging from 17 to 86 years. The majority of patients were males: 229 (77.6%). Mean total cholesterol was 175.6 ± 47.6 mg/dl, mean low-density lipoprotein cholesterol (LDL-C) was 111.3 ± 40.3 mg/dl, mean high density lipoprotein cholesterol (HDL-C) was 38.27 ± 9.5 mg/dl and mean triglyceride level was 141.8 ± 74.8 mg/ dl. 21 (7.1%) patients had normal coronary arteries, 107 (36.3%) had one vessel disease, 78 (26.4%) had two vessel disease and 89 (30.2%) had three vessel disease. There was a significant correlation between the extent of CAD and age (P = 0.003), sex (P = 0.0002), total cholesterol (P = 0.02) and low HDL-C (P < 0.001. 21 (7.1%) patients were asymptomatic, 110 (37.3%) had stable angina, 127 (43.1%) had none ST elevation acute coronary syndrome, 20 (6.8%) had ST elevation myocardial infarction and 17 (5.7%) had heart failure. There was also a significant correlation between age (P = 0.03), sex (P < 0.001), LDL-C (P = 0.005) and low HDL-C (P < 0.001) and the severity of CAD. Conclusion: Dyslipidemia is a very prevalent risk factor in Saudi patients with CAD. Low HDL-C was the most frequent lipid abnormality, which significantly impacts on the extent of the CAD.
INTRODUCTION
Cardiovascular disease (CVD) remains a leading cause of morbidity and mortality worldwide. Fortunately, the major risk factors contributing to the development of atherosclerotic CVD have been described in many epidemiological studies. Meanwhile, several randomized clinical trials have demonstrated the great benefits of effective modification of many of those major risk factors. [1] Evidence from long-term follow-up studies demonstrates that a favorable risk factor profile during the working years is associated with a longer, healthier life, and reduced medical care expenses after age of 65 years. [2] Treatment of each of the major cardiovascular risk factors such as high-level of low-density lipoprotein cholesterol (LDL-C), hypertension, diabetes, and smoking showed a significant reduction of the major adverse cardiovascular events. [3] There have been some studies on dyslipidemia and other major risk factors in the Kingdom of Saudi Arabia, but data is scarce on the prevalence of dyslipidemia in patients with documented coronary artery disease (CAD). Information about the pattern of specific lipid abnormalities in this kind of population, and its impact on the extent and severity of the clinical presentation of CAD [4] is particularly in short supply. The
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A B S T R A C T
Al-Shehri: Lipid Disorders in Saudi patients with CAD main objective of this study was to evaluate the prevalence and pattern of dyslipidemia in Saudi patients with CAD confirmed by coronary angiography.
MATERIALS AND METHODS
This was a cross-sectional study on consecutive series of patients undergoing coronary angiography at a University Hospital in Saudi Arabia between January 2011 and February 2012. The coronary angiography was done using the standard technique. The severity of the lesion was visually assessed if it was >70% or <40%, but for lesions between 40% and 70% computer-assisted quantitative angiography was used. The lesion was considered significant if the luminal stenosis exceeded 50% in any epicardial vessel. The extent of CAD was reported as one, two or three-vessel disease, and if there was left main coronary artery involvement. The grading of CAD presentation was also reported as: Stable angina, none ST elevation acute coronary syndrome (NSTE-ACS), ST elevation myocardial infarction (STEMI) or congestive heart failure (HF). Lipid profile was measured for all patients after 12 h overnight fasting. For those with acute myocardial infarction, lipid measurement was done after 1 month of the acute event.
All patients underwent evaluation of other risk factors for atherosclerosis such as diabetes, smoking, hypertension and obesity guided by body mass index. Demographic data of all patients were also recorded. Hypertension was defined as systolic blood pressure of 140 mmHg or greater, diastolic blood pressure of 90 mmHg or greater or physician diagnosis with the use of antihypertensive medications. The average blood pressure was composed of up to four readings on two separate occasions. Dyslipidemia was defined as total cholesterol level ≥200 mg/dl, triglyceride level ≥150 mg/dl, high-density lipoprotein cholesterol (HDL-C) level <40 mg/dl for males or <50 mg/dl for females, LDL-C level >100 mg/dl (in our CAD patients), a combination of these abnormalities, or a physician's diagnosis with medication use. Diabetes was defined as self-reported, a physician's diagnosis with use of antihyperglycemic agents, fasting glucose of ≥126 mg/dl in two separate occasions, random blood glucose ≥200 mg/dl in the presence of classical symptoms of hyperglycemia. 
RESULTS
The study included 295 patients. The mean age (± SD) was 55.12 ± 11, range 17-86 years. The majority of patients were males; 229 (77.6%). The mean total cholesterol level was 175.6 ± 47.6 mg/dl, mean LDL-C was 111.3 ± 40.3 mg/dl, mean HDL-C was 38.3 ± 9.5 mg/dl and the mean triglyceride level was 141.8 ± 74.8 mg/dl [ Table 1 ]. Normal coronary arteries were present in 21 (7.1%) cases, 107 (36%) cases had one vessel disease, 78 (26.4%) had two vessel disease, and 89 (30.2%) had three vessel disease. There was a highly significant correlation between the extent of CAD and low HDL-C (P < 0.001), [ Table 2 ], old age (P = 0.003) and male sex (P = 0.02) [ Table 3 ]. There was also a significant correlation between age (P = 0.03), sex (P < 0.001), LDL-C (P = 0.005) and low HDL-C (P < 0.001) and severity of CAD [ Table 4 ].
DISCUSSION
Many international studies have shown significantly increased risk for CAD in the presence of dyslipidemia. [5] [6] [7] However, available information about the prevalence and the pattern of lipid abnormalities in Saudi patients with established coronary atherosclerosis is scarce. In our study, we evaluated lipid disorders and their patterns in Saudi patients who were diagnosed with coronary atherosclerosis based on coronary angiography. Major CAD risk factors including age, male sex, diabetes mellitus, hypertension and smoking were noted to be very prevalent in our studied population, which is similar to previous published data evaluating the prevalence of these risk factors in Saudis. [8, 9] In the agreement with Al-Nozha et al., 75% of our patients with coronary atherosclerosis had dyslipidemia, which illustrates the importance of this risk factor among other factors in increasing prevalence of CAD in the Saudi population. Of those, 44% had Low HDL-C level as the main lipid abnormality, which was significantly correlated with two and three-vessel CAD. Furthermore, such low HDL-C level was also correlated with frequent STEMI and congestive HF. We attribute this high-prevalence of Low HDL-C in Saudi patients to the lack of exercise as most of our Saudis had a sedentary life and were physically inactive, [10] with a high-prevalence of cigarette smoking. [11] The strong impact of low HDL-C on the extent of CAD in our patients is in accord with previous epidemiological studies that have consistently demonstrated an inverse association between HDL-C levels and the risk of coronary heart disease. [12] The LDL-C levels in our patients were significantly correlated with the severity of the presentation of CAD and an adverse clinical outcome, and tend to be correlated with the extent of CAD (number of affected vessels). This positive correlation between the LDL-C levels with the adverse clinical outcome and the extent of CAD is in agreement with previous published data that addressed this positive correlation. [13, 14] 
CONCLUSION
The current study demonstrated a very high-prevalence of dyslipidemia in Saudi patients with CAD, and also showed the significant impact of Low HDL-C cholesterol on the extent of CAD. It illustrates also the strong impact of low HDL-C and high LDL-C on the clinical outcome of patients suffering from CAD. Such findings must alert the treating physicians at the primary and secondary prevention levels to be more aggressive in their control of these lipid abnormalities by promoting lifestyle modifications, encouraging regular exercise, and the use of appropriate medical therapy as required. 
